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EXTRACORPOREAL SHOCKWAVE THERAPY IN OSTEOPOROTIC
OSTEOARTHRITIS OF THE KNEE IN RATS: AN EXPERIMENT IN
ANIMALS
C.-J. Wang, C.-Y. Huang, S.-L. Hsu, J.-H. Chen, J.-H. Cheng. Chang Gung
Mem. Hosp. at Kaohsiung, Taiwan, Kaohsiung City, Taiwan
Purpose: Osteoporosis (OP) can result in decreased bone mineral
density, deterioration of bone quality and microarchitectural fracture of
the subchondral bone. OP may increase the severity of cartilage damage
in osteoarthritis (OA) knee, and the increases in cartilage damage cor-
relate with bone loss and microarchitectural changes. These ﬁndings
suggest an intimate relationship between OP and OA. Recent studies
showed that extracorporeal shockwave therapy (ESWT) is chon-
droprotective in the initiation of knee OA and the regression of estab-
lished OA of the knee in rats. However, no study reported an effective
method in the prevention or reduction of osteoporotic osteoarthritis of
the knee. The aim of the study was to investigate the effectiveness of
ESWT in osteoporotic osteoarthritis of rat knee. We hypothesized that
ESWT may be effective in the amelioration of osteoporotic osteo-
arthritis of the knee in rats.
Methods: Fifty-six female Sprague-Dawley (SD) rats were used in this
experiment. The rats were divided into seven groups including sham,
OA, OP, OA þ OP, OA þ ESWT, OP þ ESWT, and OA þ OP þ ESWT groups.
Group I was the sham group and received sham laparatomy without
ovariectomy, and sham arthrotomy without anterior cruciate ligament
transection (ACLT) and medial meniscectomy (MM). Group II was the
OA group and received ACLT andMM and bilateral ovariectomies. Group
III was the OP group and received bilateral ovariectomies. Group IV was
OAþOP and received ACLTþMM and bilateral ovariectomies. Group V
was OAþESWT. Group VI was OPþESWT and bilateral ovariectomes.
Group VII was OAþOPþESWT and received ACLTþMM, bilateral ovar-
iectomies and ESWT. The evaluations included gross pathology, bone
mineral density (BMD), micro-computed tomography (micro-CT) scan,
bone-strength test, histopathological examination, and immunohis-
tochemical analysis.
Results: On gross pathology, group OA þOP showed signiﬁcantly larger
areas of osteoarthritic changes than group OA and group OP, as com-
pared with the sham group. BMD and bone strength signiﬁcantly
decreased in group OA, group OP, and group OA þ OP relative to the
sham group. ESWT signiﬁcantly improved BMD and bone-strength
changes. On micro-CT scan, the subchondral plate thickness was sig-
niﬁcantly decreased, and the bone porosity increased in group OA,
group OP, and group OA þ OP, and ESWT signiﬁcantly improved the
changes in subchondral-plate thickness and bone porosity. In histo-
pathological examination, Mankin score and Safranin O score sig-
niﬁcantly increased in group OA and group OAþOP, but not in group OP
relative to the sham group, and ESWT signiﬁcantly improved the
changes. In immunohistochemical analysis, Dickkopf-1 (DKK-1) sig-
niﬁcantly increased, but vessel endothelial growth factor (VEGF), pro-
liferating cell nuclear antigen (PCNA), and bone morphogenetic protein
2 (BMP-2) decreased in group OA, group OP, and group OAþOP relative
to the sham group, and ESWT signiﬁcantly reversed these changes.
Conclusions:Osteoporosis increased the severity of cartilage damage in
osteoarthritis of the knee. ESWT showed effectiveness in the amelio-
ration of osteoporotic osteoarthritis of the knee in rats.
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EFFECTS OF DIFFERENT DIETARY SATURATED FATTY ACID
CONSUMPTION ON CARTILAGE HEALTH: EVIDENCE FROM
PRECLINICAL RAT MODELS
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Purpose: The source, type and level of saturation of dietary fats may be
critical factors underlying an inﬂammatory condition in articular joints
and contribute to the development of osteoarthritis (OA).
Saturated fats are characterized as triglycerides with fatty acids that
have no double bonds between carbon atoms. Western diet predom-
inantly consist of fats rich in stearic acid, palmitic acid, myristic acid and
lauric acid, all saturated fats. To date there are no studies that have
investigated if any of these fatty acids can lead to articular cartilage
damage in the joints. The goal of the present study is to evaluate theeffects of different types of saturated diets on joint cartilage in a rat
model.
Methods: To evaluate the chronic impact of a diet high in saturated fats
on joint cartilage health,male wistar rats, weighing 330-340 g, were fed
either a corn starch diet or a diet rich in simple sugars including fructose
together with either lauric acid (C12), myristic acid (C14), palmitic acid
(C16), stearic acid (C18) or beef tallow (mainly stearic and trans fatty
acids). After 16 weeks, the knee-joints were assessed by micro-CT,
histology, and immunohistochemistry for changes to articular cartilage,
synovial membrane, and bone morphology. Serum cytokine concen-
trations were assessed with multiplex cytokine assays to determine
levels of the inﬂammatory cytokines IL-1, IL-6 and TNF. The lipid proﬁle,
glucose levels, body weight and food consumption of the animals were
recorded throughout the study period.
Results: This study showed that rats on high carbohydrate-, stearic
acid-, or plamitic acid-rich diets had degenerative cartilage changes
similar to that seen in OA cartilage. Suprisingly, animals that were fed
lauric acid and myristic acid saturated fats had cartilage structures that
were indistinguishable from corn starch fed controls, suggesting that
the type of dietary fatty acids play a signiﬁcant role in OA risk. As car-
tilage changes progressed, it was observed that diets supplemented
with stearic acid and palmitic acid coincided with signiﬁcantly
increased glucose intolerance, abdominal obesity, hypertension and
fatty liver, whereas rats fed lauric and myristic acid fats these effects
lessened.
Conclusions: This study indicates that effect of saturated fats on OA risk
depends on the type of fatty acids present in the food. Thus, reducing or
modulating certain types of saturated fatty acids in the diet may con-
tribute to prevent or slow the progression of OA.
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Purpose: The symptoms of patients with knee osteoarthritis (OA) are
often associated with a signiﬁcant functional impairment, symptoms of
inﬂammation, including pain, stiffness and loss of mobility, a disability
of activities of daily living (ADL) and a diminished overall quality of life.
The knee joint pain and the associated impairment of ADL in patients
with knee OA are considered to affect the psychosocial status of
patients. We previously reported that the pain severities of the patients
with knee OAwho were deﬁned as a depressive state using a Zung self-
rating depression scale (SDS) were signiﬁcantly increased in compar-
ison to those of the patients with knee OA who were not deﬁned as a
depressive state (OARSI 2014). However, it is still remained unclear
what was the factor that affects the depressive state in patients with
knee OA. In this study, we examined the factors those associated with a
depressive state in patients with knee OA.
Methods: The two-hundred ﬁfty subjects (mean age 70.7 years of age)
who had visited our outpatient department with a chief complaint of
knee joint pain between October 2009 and November 2012, showed the
radiographic OA grade of Kellgren & Lawrence (K/L) grade 2 or greater
and had no history of visiting hospitals for psychiatric disorder were
enrolled in the present study. Patients showed either the K/L grade 2
(n¼93), grade 3 (n¼79) or grade 4 (n¼78). The clinical manifestations
were evaluated by using the Japanese Knee Osteoarthritis Measure
